Mitochondrial cytochrome-b DNA and karyologic data were used to clarify taxonomic status of genera Coendou and Sphiggurus within the family Erethizontidae (Rodentia: Hystricognathi). Molecular and karyologic data were concordant in demonstrating that Coendou and Sphiggurus represent 2 evolutionary lineages. Comparative analyses showed that species of Coendou are karyotypically conservative, sharing the same diploid and fundamental number, whereas those of the genus Sphiggurus diverge in diploid number despite sharing the same fundamental number. We herein describe the karyotype of Sphiggurus melanura, a species considered a junior synonym of S. insidiosus by some authors. Our karyologic data (2n ϭ 72, fundamental number ϭ 76), however, clearly contradict this hypothesis and suggest that S. melanura is a valid taxon.
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Key words: Coendou, cytochrome b, Erethizontidae, karyotype, Sphiggurus melanura, taxonomy Voss and Angermann (1997) recently published a review of neotropical porcupines which served to clarify the taxonomy of some erethizontids. But this family still is poorly understood with respect to the taxonomic status of several taxa and their phylogenetic relationships. Erethizon and Echinoprocta are monotypic and recognized genera, whereas other species of erethizontids are either included in the genera Coendou and Sphiggurus (Woods 1993) or in a single genus (Coendou-Handley and Pine 1992; Voss and Angermann 1997) . Sphiggurus melanura also was considered either a junior synonym of S. insidiosus (Woods 1993) or a valid species of the genus Coendou (Voss and Angermann 1997) .
The karyotypes of 6 erethizontid taxa attributed to the genera Erethizon, Coendou, and Sphiggurus have been reported (Benirschke 1968; Bonvicino et al. 2000; Concepción and Molinari 1991; George and * Correspondent: cibelerb@inca.gov.br Weir 1974; Lima 1994) , and these karyologic data have been helpful in clarifying their taxonomic status.
In this paper, molecular analyses of sequence data for mitochondrial cytochrome-b DNA for Coendou and Sphiggurus were carried out to assess phylogenetic relationships, taxonomic status, and intrageneric variation. The results of our molecular analysis were compared with karyologic data. The karyotype of S. melanura has also been described.
MATERIALS AND METHODS
DNA of Coendou and Sphiggurus specimens captured in Brazil (Appendix I) was isolated from livers preserved in ethanol following Smith et al. (1987) . Mitochondrial cytochrome-b DNA was amplified with primers MVZ05, MVZ14, and MVZ16 and sequenced with an automatic DNA sequencer (ABI Prism 377, Applied Biosystems, Foster City, California) following Smith and Patton (1993 numbers U34852 and U34851) were obtained from GenBank and used in the phylogenetic analyses of Coendou species. We also used sequences of 7 other species of Hystricognathi, Cavia porcelus (GenBank accession numbers AJ222767, NC000884), Ctenomys boliviensis (AF155869), Ctenomys haigi (AF007063), Spalacopus cyanus (AF007061), Octodon degus (AF007059), Dactylomys dactylinus (L23335), and Mesomys hispidus (L23395), and 1 murine, Mus musculus (ABO42809) as out-groups. Distances were estimated with Kimura's 2-parameter method with 1:1 transition to transversion ratio, and the tree was constructed by neighbor joining using MEGA (version 2- Kumar et al. 2000) . Bootstrap values were estimated with 1,000 replicates. Maximum-parsimony analyses were carried out considering a 1:1 transition to transversion ratio using PAUP (Swofford 1993) . Bootstrap values were estimated with 1,000 replicates. Maximum likelihood trees were obtained using the DNAML program with a 2:1 transition to transversion ratio using PHYLIP 3.5c (Felsenstein 1995) .
We karyotyped 1 male S. melanura. Chromosome preparations were obtained from bone marrow cultures in Roswell Park Memorial Institute (RPMI)-1640 tissue-culture medium (Sigma Chemical Company, St. Louis, Missouri), 20% fetal calf serum (Sigma), ethidium bromide (5 g/ml; Sigma), and colchicine 10 Ϫ6 M (Sigma) for 2 h or from primary cultures of kidney epithelium in Dulbecco's Minimal Essential Medium (Sigma) with 10% fetal calf serum after 5 h of colchicine. G-band preparations were done following Seabright (1971) . The fundamental number (FN) refers only to the autosomal complement.
RESULTS
Mitochondrial cytochrome-b DNA sequences of 2 specimens of Sphiggurus villosus, 3 of Coendou prehensilis (about 1,140 base pairs), and 1 of S. melanura (786 base pairs) were deposited in GenBank (Appendix I). Phylogenetic analyses with neighbor joining, maximum parsimony, and maximum likelihood showed the same topology comprising 2 major clades (Fig. 1) . One of these clades grouped specimens belonging to the families Erethizontidae and Caviidae (with 70% and 66% bootstrap values in neighbor-joining and maximum-parsimony analyses, respectively), and another clade grouped specimens belonging to the Echimyidae, Octodontidae, and Ctenomyidae (76% and 87% bootstrap values in neighbor-joining and maximumparsimony analyses, respectively). These 5 families appeared to be monophyletic and were supported by bootstrap values above 65% (Fig. 1) . Within the erethizontid clade (100% bootstrap values in neighbor joining and maximum parsimony), 2 groups were evident, 1 formed by Coendou haplotypes and the other by Sphiggurus haplotypes; the 1st was supported by 100% bootstrap in both neighbor joining and maximum parsimony, and the 2nd was supported by 93% and 86% bootstrap in neighbor joining and maximum parsimony, respectively. Also, in the maximum likelihood tree, the monophyly of C. prehensilis was evident, differing from the arrangement observed in neighborjoining and maximum-parsimony topologies.
Within the Erethizontidae, a comparison of sequence data showed low divergence estimates between interspecific and interindividual haplotypes (Table 1) . Interindividual variation was observed in C. prehensilis from Mato Grosso, Brazil, and S. villosus from Rio de Janeiro, Brazil. Distance (D) estimates were lower than 0.1% be-TABLE 1.-Phylogenetic distance between specimens as indicated by P-distances for specimens of Erethizontidae (specimens 1-8), Ctenomyidae (9, 10), Echimyidae (11, 12), Caviidae (13, 14), Octodontidae (15, 16), and Muridae (17). Intergeneric distances between members of the same family are shown in boldface. tween sympatric specimens and lower than 3% between allopatric specimens (Table 1) . D estimates (X ϭ 0.11) between Coendou and Sphiggurus were similar to intergeneric estimates in other Hystrictognathi families (D ϭ 0.12 between Spalacopus and Octodon within the Octodontidae; Table 1 ) but lower than those between Echimyidae genera.
One specimen of S. melanura had 2n ϭ 72 and FN ϭ 76 karyotype (Fig. 2) . The autosomal complement consisted of 3 pairs of biarmed chromosomes (1 large metacentric pair and 2 medium-sized submetacentric pairs) and 32 acrocentric pairs varying in size from medium to small. The X chromosome was a medium-sized submetacentric, and the Y chromosome was a smallsized acrocentric.
DISCUSSION
Distance estimates, D, between Coendou and Sphiggurus were similar to those found between genera of other Hystricognathi families (e.g., Octodontidae; Table 1 ), indicating that Coendou and Sphiggurus are valid genera. These analyses show that the Coendou-Sphiggurus clade was monophyletic, as are both the Sphiggurus and the Coendou clades (Fig. 1) . Neighbor-joining and maximum-parsimony analyses show 2 well-defined branches, 1 with C. bicolor and C. prehensilis and the other with S. villosus and S. melanura. The 1st lineage corresponds to the karyotypically conservative genus Coendou, with species sharing the same diploid (2n ϭ 74) and fundamental number (FN ϭ 82) , as is the case of C. prehensilis (Lima 1994) and C. rothschildi (George and Weir 1974 Lima 1994) . The fact that Sphiggurus species share the same FN suggests that these karyotypes can be derived from one another by Robertsonian rearrangements. Our data do not support the hypothesis of Voss and Angermann (1997) that Coendou and Sphiggurus are congeneric.
The karyotype of S. melanura (2n ϭ 70, FN ϭ 76) does not support the hypothesis of Woods (1993) , who considered S. melanura as a junior synonym of S. insidiosus (2n ϭ 62, FN ϭ 76- Lima, 1994) . Conversely, this finding reinforces the claim that S. melanura and S. insidiosus are valid species as previously proposed by Voss and Angermann (1997) . These authors commented (1997:39) that ''C. melanura was first misidentified as C. insidiosus by Cabanis (1848), an error subsequently propagated by Cabrera (1961) and Husson (1978) .'' Our studies strongly suggest that Sphiggurus deserves a generic status and that S. melanura is a valid species of this genus. 
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APPENDIX I
The 6 Brazilian specimens sequenced were from the following museums: Museu Nacional, Rio de Janeiro (MN), mammal collection of Universidade Federal da Paraíba, João Pessoa (UFPB), mammal collection of the hydroelectric dam of Manso, Cuiabá (Manso). GenBank access number (AF) follows museum specimen number.
